Abstract -The use of continuous phase modulation (CPM) for digital communications at G-band (216 GHz) 
nonlinear channels such as satellite Communications [6] and cellular wireless communications (GSM). It is also being considered for 60 GHz wireless communications [7] .
In this paper, the use of multi-level CPM for MMW/THz communications is presented. A system consisting of an I1Q modulator followed by a multiplier chain is used to demonstrate the generation of CPM waveforms at 216 GHz.
Distortion-free waveforms at the full output power (5 dBm) of the multiplier were generated, transmitted and received without output power backoff. To the best of the authors' knowledge, this represents the highest power for multi-level digitally modulated waveform at this frequency range, which is a result of highly efficient use of the available transmit power.
II. THEORY OF CPM
A CPM waveform is described by [5] set) = A cos [21ifct + ¢(t,2i)]
(1) where the signal amplitude A is constant in time, and!c is the carrier frequency. The transmitted information is contained in the phase 00 ¢(t,2i) = 21lh L>kq(t -kT) (2) k =-oo where h is modulation index, and a = {a k } is the transmitted M-ary symbol sequence. The M-ary symbols ak take the values of ± 1, ± 3, ... , ± (M -1); M is usually a power of 2. T is the symbol period. The phase function is given by (3) The function get) is the frequency shape pulse and is usually normalized such that f:g(t)dt = 112 (4) This makes the maximum phase change of the signal to be (M -l)h1l over the period of g(t). By choosing different pulses get) and varying the modulation index hand M, a variety of CPM schemes can be obtained.
If a CPM waveform as defined by (1) is passed through a frequency multiplier, the output waveform is given by set) = Acos[2nniJ+n¢(t,2i)] 
